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This Listing of Claims will replace all prior versions, and listings, of claims in the application:] 
Listing of Claims; 

Claims 1-5. (canceled) 



6. (currently amended) : 
^> s compnsmg 



,5 to generate !' i'- ^ optical s 



antenna tenmnalsi 

a first p hotodiode eifeHk- eeimee^^d -configui-ed t o receive the optical signals from said 
lase r circuit by means of a vvaveguide ,..to..gen.erate.a 



i iillmieter svave signal from the antenna termmals- . -: and 



oplKdj beat, o V. V. ^ 

feor * jur>.d to rtcuso the opti^^d) signals trorn said laser to generfXtc d third rntljimetcr \d\^ 
signal based on the optical beat, and to tonvard the third milhmeter wave signal to the antenna 



a substrate on which the laser ---6k=&m4, the first p hotodiode e-i-r-e^it, and the 

^. vs ^ arc intcgratedHiHd., 

the photodiode x. ^ o x. ^ ^ ^ ^ s 

X. ^ N. \x-x ^ s x^-. \ .her configuret ^Xv^v ^ > -Ox ^ ^ ■•^ 

+^-.xv ¥H<^<Fv-H^-^ffcwi"VM-4ht?"fceBlBgt- d mix the second millimeter 

wave signal with the first millimeter wave sigBate-signal so as to eaase-generate an electrical beat 
between the first and second millimeter wave signals- 



Claims 7-26. (canceled) 
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27. (currently amended) The iMegmte4-4e¥k5e~defeed4sappa^^^^^^ claim 6 wherein the 
substrate is made of semiconductor material. 

28. (currently amended) The mtegi=M^4-d»vk-e"defeied"i Happar^^^^ claim 27 wherein the 
semiconductor material comprises gallium arsenide or indium phosphide. 

29. (currently amended) The ^^^^^.?<■^^■»-kH^-4•.^v-k^<^^-■d■@^fiRe(i^^ mapparatus of claim 6 wherein the 
laser 6i?eui4-comprises a ring laser-g«4de-ef4he-riB^4ype. 

30. (currently amended) The iRteg?ated "de>vi6e"defi^"iRapparatus of claim 29 wherein the 
laser circuit is adapted configured to operate in passive mode-locking. 

Claims 31-32. (canceled) 

33. (currently amended) The ^ o <i x ^ claim v--::f,, further 
comprising^. 

.^.:fir.M..waYe^Me.c^^^ the output of the la&O) vv,) , ./o ' . v ^.^ v\oo ooo 

sBefeeg -a second w aveguide e-eRH^etia-g-tbe-e^fe^ fthe output of the laser with the second 

34. (currently amended) The mteg-r-ated- devk-e- defiij^ed -mapparatiis of claim 33 wherein the 
el^H>*Ksecond.,waveguide has a first amplifier-efemH*. 

35. (currently amended) The irrtegfarted-dx^+v >>x\>i ^^.^v^ .^'^^ . \ claim 34 wherein the 
first waveguide has a second amplifier-ei»tti^. 

36. (currently amended) The kiite grated de-vdoe defined in appa.rahjiS.oi' claim 34 wherein the 
laser €4p&m^--comprises a coupler aM-e- coafigured to couple the laser eireuk- to the fivst-^^mii&m4 
waveguide and to the e^be Fsecond w aveguide. 
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37. (cun-ently amended) A-Med«fe4+H H^few^^^g-?^^ 

N s «, ipp ^d-atus of claim ?i -6, fiuther comprisiBg an 

electronic circuit ^ to the ^ \ ^ema ^fiM photMjode and abte-conggured 

to detect the ^ 

38. (currently amended) n n ^ ktegHHy-H=ee#¥ffigHffil^^ 
mefeie 'The apparatus of claim 34, turther compnsmg: 

an integrated de-yioe as defined in claim 34; 

a first electronic circuit eeBBeei^ "Coupled w ith the first amplifier ewi-m -and afefe 
configured to generate a modulating signal to be superposed on the e ^ ^j-M i l=H e te" -- wa¥ esoptical 
Mv:i\iKN->\- transmitted,, o. ^ v v ^ ^ - 

eHHfekittBig-e^^iponem supexposed on the recei ved millimeter wavea. 

39. (currently amended) The m0d : a - k - 4 e fiB Hg d -- j - a a pparatiis of claim 37, fiirther comprising 

a bias element e-em^l^- w-i^h^fee-geHteel- el^mei^l^- aHd-^ t o apply a 

bias voltage to the first photodiode^s^^etat. 

40. (currently amended) The ^hv.-^^. ^ ^.v claim 38, further comprising 

a bias element r oir>-Wv v^i-ftt UH^v-^.^-itKHN^ s.^KfHv^m^ a>H-<i^:t-.\h-.-ffMco!ra';urod to apply a bias 
voltage to the first photodiode-ei^'e^. 

41. (currently amended) The module defined in apparatiis...of claim 38 w^herein the 
modulating signal t<> fee--SHp«?^>esed-e5¥4he-ffiiUimet«F--w«¥«s-te an analog signal. 

42. (currently amended) The s^edd ^ " defixK'4 "ix^app.arato claim 38 w^herein the 
modulating signal ^e-fe»^a^«f^^&d-«^v4he4^i4jimeter"W^ a digital signal. 
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43. (new) The apparatus of claim 6, further comprising: 

a first resistor coupled between a first terminal of the first photodiode and a first terminal 
of the second photodiode; 

a second resistor coupled between the first terminal of the first photodiode and a second 
terminal of the second photodiode; and 

a third resistor coupled between a second terminal of the first photodiode and the second 
terminal of the second photodiode. 

44. (new) The apparatus of claim 43, wherein the first terminal of the first photodiode is an 

anode, the first terminal of the second photodiode is an anode, the second terminal of the first 
photodiode is a cathode, and the second terminal of the second photodiode is a cathode. 

45. (new) The apparatus of claim 6, further comprising: 

a first resistor coupled between first photodiode and a first one of the antenna terminals; 
a second resistor coupled between the first photodiode and the second photodiode; and 
a third resistor coupled between the second photodiode and a second one of the antenna 
terminals. 

46. (new) The apparatus of claim 45, wherein the first photodiode is coupled between the 
first one of the antenna terminals and a circuit node that is between the second and third resistors, 
and the second photodiode is coupled between the second one of the antenna terminals and a 
circuit node that is between the first and second resistors. 

47. (new) The apparatus of claim 45, wherein the antenna terminals are coupled between the 
first and second photodiodes. 

48. (new) An apparatus, comprising: 

a laser configured to generate an optical signal with an optical beat; 
an antenna connection; 
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a first photodiode configured to receive the optical signal from said laser and to generate 
a first millimeter wave signal based on the optical beat, and to receive a second millimeter wave 
signal from the antenna connection; and 

a second photodiode configured to receive the optical signal from said laser, to generate a 
third millimeter wave signal based on the optical beat, and to send the third millimeter wave 
signal to the antenna connection, 

wherein the first photodiode is fiirther configured to mix the second millimeter wave 
signal with the first millimeter wave signal so as to generate an electrical beat between the first 
and second millimeter wave signals. 

49. (new) The apparatus of claim 48, fijrther comprising: 

a first resistor coupled between a first terminal of the first photodiode and a first terminal 
of the second photodiode; 

a second resistor coupled between the first terminal of the first photodiode and a second 
terminal of the second photodiode; and 

a third resistor coupled between a second terminal of the first photodiode and the second 
terminal of the second photodiode. 

50. (new) The apparatus of claim 49, wherein the first terminal of the first photodiode is an 
anode, the first terminal of the second photodiode is an anode, the second terminal of the first 
photodiode is a cathode, and the second terminal of the second photodiode is a cathode. 

5 1 . (new) The apparatus of claim 48, fiirther comprising: 

a first resistor coupled between first photodiode and the antenna connection; 

a second resistor coupled between the first photodiode and the second photodiode; and 

a third resistor coupled between the second photodiode and the antenna connection. 

52. (new) The apparatus of claim 51, wherein the first photodiode is coupled between the 
antenna connection and a circuit node that is between the second and third resistors, and the 



Page 6 of 10 



Appln.No.: 10/519,771 
Amendment dated November 14, 2008 
Reply to Office Action of June 17, 2008 

second photodiode is coupled between the antenna connection and a circuit node that is between 
the first and second resistors. 

53. (new) The apparatus of claim 51, wherein the antenna connection is coupled between the 
first and second photodiodes. 
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